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(54) OPTICAL RECORDING MEDIUM AND OPTICAL DISK DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress flawing on a 
transparent cover layer to be irradiated with light and 
the failure thereof, to assure reliability, to enable the 
dealing with higher NA and to make a capacity higher. 
SOLUTION: The one main surface side of a recording 
layer is provided with the transparent cover layer 

having a Young's modulus of 70 (GPa) and the l vsnemmbyx 

recording and/or reproducing of information is 
executed by using an objective lens having NA of 
0.7. The thickness of the transparent cover layer is 
specified to 1 50 ( /i m). The transparent cover layer 1 0 L 
is formed of a two- layered structure and the Young's 
modulus of the layer which is a front surface side is 
specified to 1 50 (Gpa). The thickness of the layer is 
specified to 2 to 230 (nm). The front surface side of 
the transparent cover layer is formed of a material 
contg. at least one kind among C100-xHx (1(atomic.%) 
<X <45(atomic.%)X Si3N4, MgF2, AI203 and Si02. The 
thickness (t) of the transparent cover layer of the 

region of an information signal part 11 is specified to t=3 to 177 (ju m) and the irregular 
thickness At of the transparent cover layer is so determined that the relation At ±5.26 
( A /NA4) ( ju m) holds between NA and a wavelength A . 
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(54) BHHa«K] JtSfittltftRtf*^^^^** 

(57) [Rft] 

[RSI *3i f flMtSii*aW*^-«^«^»** 
»;L ««tt**«+&o *NAftK»6 

0 (GPa) »±<0«9!*><-«*ttlt, NAO. 7tt 
± U > X i m v * Tit *W> Eft & tf/X tt S £ * ff 
% itW;frM-Jf <Al?$£ 1 5 0 (/*m) fiTFfc U JS 
i»*^-J§*2Bl*Sfc U Sffitti:**!*-^^* 
15 0 (GPa) tt±k U *OH££2-2 3 0 (n 
m) hi"^o JtW*/<-Ji«)SEffifll*Cii».x Hx (1 

<X<4 5 (■?•%) ) , S i3N 4 , MgF 
2, A 1 2O.1, S i 02<Dn %<r>'p%< ti> ia«Sr#tf 
#W= J: «J o i**ffi*«to«*a»W*><--* 

co/p: $ t *• t = 3 - 1 7 7 (/! m) t U i89irt'*-S 
WStrfcfcA t fcNAfcJtfffi^A fc*>IB*c % At £ 
±5. 26( A / NA 4 ) (,*m) £o* 



1 imi 




i — 

10 3tS 
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l* »£*«fT t> ti 4 5fcE»&ft K t > T > 
J5W*M'-l<7)^®» s -Wr$7 0 (GPa) Hi® 

[it*jS2i ±Eiiw*><-!oig sa*i 5 o (// 

[tg#JM3] ±ieJSW*^*-®5l { , S®1!lciBS;ft4 
£& 1 t le^lfiO UK $ ft 4 g 2 <D® J: •) 4 C 1 £ 

[11*114] ±I5^1<7)1^>^1 5 0 (GP 
a) m±<0Wit)£4Cfc£#®fct&»#iS3K«< 
OftEfi&#o 

[fit#«5] ±ESgl <r>m<r>% Srt J 2 (nm) Jil±, 
2 3 0 (nm) HT T t 4 W#Jfi 3 IE 

«t<9ftlE§i&&o 
[S*J16] iiEitHJJA^-lwSlffiWCHio-x Hx 
(1 <X<4 5 (SSf-%) ) . S i j N4 , M 

gFj, AI2O3, S i 02WT*><7)^*:< t *> lffilfc 
^•trW«t 0 tt 4 Z\ £ tiSat t4H*3S 1 ie«W jfefB 

[§t*JS7] J:EEfMI*< 5.m±.lz&$tiXiS 

^uvm&i-te^x > ±ie^*^-®<o)¥$ t t&* t = 

3-177 (f, m) T-*ot 

U^^A^-lHStf^^A t t L^t S§?5fcfE 
ftigft * IBi^S. UVX liS±-t 4 ^ ^ PSN A 33 
.ttf&JU tOHC At SS±5. 2 6( A/NA 4 ) 
(//m) WRa#^BS;l9ioCi:Sr#mt1-*il*«lia 

mitwmmfc, 
4t, 

PSO. 64 (/im) JLoe^±8 4. 115° ( A / 
NA'/t) £if£t::fc£#&fct4M#:rI7lEmw 

ftiEia&tto 

[il*3S9] ±fBiStgAri>*A2£0. 6 8 (jum) , ± 
IE^PScNA^NA/A i 1. 2 QiA-tz-tW.mn2.Jt 

**-ce» * ± s n * - 1 1 n a t -t * »*s 7 

E**>*E**#. 

1 0 ] WJ»*ft U 125 (ra 

m) ftTt*ot, 6 0 (mm) KIT?* 4 

£ t tWSfc 7 EftattEfttttt. 

MMBJUl] fEii£i:7!> { 8 (GB) i:£*t4«l®8 

■e* & i k t »a t + 4 7 iB®<£> *i mm# o 

[tt*«l 2] ±E«"B*'<-««>H*r**Ni: Lfc 

tuc y*-^*fcttflwnr» has?** (a/8) / 



N*»t, (3 A/8) NWKBC*4Cfc4-^at-r4BI 
#S7EfW>*E!WIM|E. 

[II*J113] h?y{rHy*iP (pm) bLtzt 
h77^e-yftft)AP* f AP^±0. 04P (/« 
m) (g<l>Eri*E£6 7. 5 7 P (//m) , X* 

i-#0. 4° UT?*4w£*1M*i + 4***7E 
©OjfcEfi&fc. 

[W*« 1 4 ) B«R0 f /Xtt»4+***»J»l** ft 

i*F*3T-±3 A/1 0 0&,T-?bZ>Zti:'&®.t1-ZB$$- 
Jl7lB«OJfefEI5jK#o 

[W*ffl 1 5 ] ±E33»* jWSUTttttttB* e> 4 •> 
0. 3-1. 2 (mm) OIPS ££1" 4*«fc £*U 

e>3- h^nxiBiiit^n-cisi), 

**>±K^4 < t 4 1 tt«e*N>MMHfc&IM* ( 3 - 1 
77 i M m) (DW-ZX-J- h 2tlX&W* t$tl 
Tv>4 i i: fclfgcfc 1"4 W#Jl 7 fB^«ft!Efi&#o 

iw*a 1 6 1 ±u5.nmtfmmmmfr * * •) 

0. 3-1. 2 (mm) ©i? Sit, 

tf>n- hsn-ciB^stsft-cfei), 

7 7 (/im) fc§*LTv»* 4»*«7E 
m^ifelB^iSftc 

IW*«1 71 ±E2IW 14, ltffl*»tfcli 

* 4 c i *#§K t i"4H*3S 7 E*©3tE»ii«:o 
[M*fll8] ±IB{f^i^li^rt«*lE 5 ?Lyi->- 
htcl?S7j $ 0. 6-1. 2 (mm) <0^jf »9 •& 

[M*« 1 9 ] ±E*#«K**aWE"P* 4 CI t «r^# 

« t 4 «*a 1 8 e«o jbGfnt^ 

[M«« 2 0 ] ±E3t*> S«I4> *#1-«aftit»B«: 

t» L xn-t i (i^rtii £ te¥ L -> - h s n r 
v^4itt#®i:t4W*Jil 8E«»*E«IE#. 

2 1 ] ±E*tt««fttt»»l*X ^ > 3 - F 
tcit)^*$ftTv»4rtSr^fSk1-4a*a2 OEtt 

[iS#JS2 2) PWB«*»**v»ttlSiJ*t>*Ci 

K i T v > 4 £ 1 1 Wft 1 1" 4 tt*S 7 ESW> 3tE»«E 

fro . 
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* ft m*« 7 eko &ejmk#. 

[«#« 2 4 ] ±Ettft©Ri««>RI«5* t , *«) A 
W+ftfflOKlp]^ KSdT^S < 4ft 1 1 KSiiO** 

; t s- ^® 1 1 ft mm. 2 3 Efta%Eftj*#. 

**mwfcttat»3Wfc* $ *it v» ft w 1 1 1$« 1 1. ft m 
*S7Eito*E»*#. 

ft4WiSfttSI* f , ±Ea»!*'<-«*««+ft 

ft Bt#B 2 5 EftO jfcEiiMMt. 
[tt*«2 7] ±BaW*'<-H»*ifiK, a>- Kn 
- h#4*ftTv»*£i**»fc + *ll*«7E*0* 
EH«#. 

2 8 ] ±f&mmm<m.mmmi6 s it*E 

ft»*Jf 1 5Efta%EJMIE#. 
[f**Jf 2 9 J ±E**MNEftttM» ( lfc* 3 it* E 

fttt*Jl 1 6 EftOftEfttttt. 

[ii*ii3o] ±Eaw*/<-««)*ffiK, r»k± 

[1**3(3 l] JbEKttttitKOEilWN*, ±EJS 
W*^-*«JJBW* J: 

±ER»HiJhlRoW§l±, Efiatf/XliSifefcff^tt 
A i L£*§£K, (A/3) /N (nm) JBIT 
■C*ft £ t iW&b tft»**3 OEfteftEfttt*. 

[1**313 2] E«Mfl5-±iH«H=aW*'<-l«:* 
U ±EEWl+«5^4<i:4flM»«** f E«Sii.** 
«fff-tt<*>««Ucfci*t\ ±E2W*^-»<0WS t 

t = 3 - 1 7 7 (ju m) -CJbft^f -f X ? fcEHatf 

r£S* { 6 8 0 (nm) BLTWW— f— jt8tt» 
±E** f -r * * «*E«i K. U -f - ft t «* S * ft 
fcftOgilP&NA^O. lM.±.<DV>Xtiffiz.tzZt 

ffiim 3 3 J ±E*^f^ * * li, mT4Z9<D& 
mn><-909Ztrhi A t t LfcfcSK, ±E**t' 
-f *E*aO f /XI±Sfe1-436**©MP»N A is 
itTEft^ tWWU, At S*±5. 2 6( A/N 
A" ) (//m) »BBft^t)2:ot(0-e*ftC:t«:#a 
t1-ftW*Jl3 2E««5**7'-f ^?gt= 

[il*H3 4] ±EU>X*t2»«JjfC*ftitS:1* 

[»*«3 5l ±EU>Xli|SDi!cNA75 { 0. 7 8W 

±r-*ftit*!ifattftii*Jl3 2Eto*¥?u 

[0 0 0 1 ] 



0. 7Jtt±Ott*U>Xtfflv»T364'flM*S#iTflMI«) 
E Aft IX/X li ff tiffi *» n ft %EMK# U Sit ft 4 « 
T-*ft„ ^L<liaM*^-*W*fflfHO«flE*Jt«69 

u^t»fti(or**ft„ 

[0 0 0 2] 

[ft*Oli«f] a*, **E»»fl«UiJV»-Ctt**fll 
®Ei^Sicrai-ftW^ f ^-c-ii*p)*iT^fto :o 
**fl«E***«±, 2IM£tt-CEi*-S£#fUftw 
i: , tt*tEft*5*:UJt'<T-«rfcJl± i SSV'EiSWK d'ii 

U «NI«:*S*7T'f*«)*5ltVttt+**«:tL 

[0 0 0 3] -f-Of -C4#U, S£*flJffl0»*';-$ 

* *^sef trj Vs t muz < *a i-c^ft, 

[0 0 0 4] iEfy^^t-T'-f X?*$<7)it? 

9-> mm ? jt ^smoiafi/^ 9 - > mm s n 
fc-±ffi±u r ;v 5 - "j i>m%<r>&mnm £ n % ft im 

KjWB*S*LTEMWfc4Sft, SfeUiOEttRt* 
^^OtKS-, O2 *»fe«Ri-ftfc*«>ff8R34»±EE«- 
R±HB«$tifcfllfi6iS#ifto 

[0005] ttz, «siiriea«5>*v-»i8KJti&L 

ft» *0±i:T b F e C 0#O3tl8AEA 
Rt5 { EA® i LTM^ii, 3 6 U*flSi**«>aW* 

[0 0 0 6] tCftf, ±EOi-j43tf -fX^^JfeJg 
r»^*<ox*-7 hg*/h§< U iitC'frib-^rEii 

fto 

[0 0 0 7] -f-i-C, aiST-liHfS, 3>tfi- 
J'7'->»OW47 , ->tEat*fc*ODVD (D 

igital Versatile Disc, J-iT, 
DVDkW. ) <>±rtJ?tirv>ft 0 CODVDUiJ 
V»TJ±, ««OJ?3 4rO. 6 (mm) gJttLTMiSft 
©***K**I&?rt6t+4 1 1 4 U*BPlMbSiifc* 
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ho 

[0 0 0 81 iOiTftttiJWK M4S*ttft03tE 
«i#tLT, #H¥9 - 1 0 9 6 6 0^-2rfat:^i-J: 
1 JfcfrBUN T SC (National Televi 
sion System Committee) ^j^"C 
4 B# n £»S£**»Ttt 4 3 ft T v * & o 

[0009] io*BIW#^l3v»rB, SBfflbTf* 

-/-(Video Tape Recorder) \Z 
ftte**rU»EII»#fc LT^ttiBt**.* i k t B» 

Xk-fa-ktcj: t? x fy^vt-f^tf^ 

**«>3Mis, tt^»*^c«ft«L^e^— v-^to 

co*E«fc#fciJv>Tli* JB«*7W**ttk-r 

4. 7X (0. 6 5/0. 6 0X 

[oo i 4 ] flUTONAflrf^k, St*** 

lHltSftrcft#aii+*«»o*s 

-ftii> »NAffcfc#v», ^'^7 7^* 
H£*J"LTf4 **ffi3&*IIS><bXu*ftK (v^*9>& 

[0015] h**>3**&* s4*^aai-& 

& o 

[0016] L^Lfc**^ 4H&> 3e>fc*«ER«K 
ftOTf* S ft * t O k JLteft, S ^ 4 4 WSLIttf 
4Stftot< atofcBfeftfco -ti-C, Wx.tf*« 

Rt-Kit, &6*cio±c*taai"*JWi"c***a 
aitwt*i^^u *aa»iai*^if***:sai*L 

TESW^fllftiHitAi^^EISa*^, 
-±H±fcKttflt*tt«t* *0±UjMB*EflW*JB* 
LTEHWkU S6UCO±*c**aa+**Rl?* 

4*aai*wt*j:d*-L, *aai«*6ii***r 

SBWLTEHyi^ottlttilf^i - * «t o fc*E»«fM*ll 
*Sft-CV**. i^HC+fttf, TtiS^l^^SfbL 
t v> < c k -cttft u > x<o»N a f tuttS; pjffi-e* * • 



[0 0 10] ±E*E«Wt#l-iJ^TI±, 
J: -5 *^»ft«lft«^atr'<< . 8 (GB)tt±*>E 

[ooii] t:%#, tt*o*E»«t#w«itu«^ 

-C*oT, frffl^AHflWIEfl»«:*+*t«)^*v»r 
Ci, 8 (GB) OE«W«tta*Sft"Ct»ftvi. «i 
If, «E«*akSftTv^DVDicl5^rt, IfSil 
■Mt*)«(tt*J, tifct>> ***t*ft2 4-5 8 (m 
m) W|EHUiJV»-CI±, *ftA**0. 6 5 (/*m) , * 
**^HP» 03LT, NAiltio ) * f 0. 6k£ft 
4. 7 (GB) aE«*aL*»««SftT^arV\, 
[0 0 12] ECC (Error Col le 

c t i o n Code) *«i**k V*ofc«*7 * - 
77htDVDO#*tLfcS4"P, 8 (GB) &±<0 
E«Sfi*aH»1"*3t*S>UI±, TE*1 fciUfcl-'-MM* 

& 0 

[0 0 13] 

A/ A) 2 >8 2 • • • (5*1) 

ba«BK * * »«s ft* o^Hftw-c* 

[0 0 17] 

? ?4 ^^>^^*0»!»U>Xk(S|«SO 

4^tttffl-f*i:, l/>X<o*^$A f *#t:*S<4 
I}, 4 »K 7*-feX*>f A7&*g<£*, j£v> 

[0 0 18] *dt\ ttWu^xoftfift, W^ft*ft 
tf/hfflffc*«W3ft*T>**^ C(0»#^45v^-CI±, n 
ttl^>X*jfeE»«lft^iS^t*, 1-4te*>7-*>^ 

mjW^^T^i *E»*# k o t 

[0019] jfcua^fcjtf -r ^ ^ atK^ajRf -f ^ ^ 
u^v^xii, afiMEii^&xtJHttLrmoff^K 
rr/XtiE»*fToT45 5, ioaw*«ii, &mx$> 
hit, *rt*«o»ttt#ffl*«-c»ft*c»*'CS& 

*gft4^-tt»-e**o 

[0 0 2 0] «6oT, ±^<0J:^Hjfe^tr7^7 7Xk 
*EIMM*3WS« L *E»ft:^m LT Li 

ttU>X**jtE»«#t««LTLio^»^ it^« 
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mt^mnmmt n±E*^-tftE»&fti9?>8e 

7 * P > X & #5 * J: ■) t *fc *»v»fc 
ft, *;v^-7) { gBJJg«£<gotf*-fcl4fcv>i?><7), 

ftT LJ^t, C*i?>»cJ:5***»4L-C*8lLrL4 
14, ttttMU«£LT^*»£Ulix?-UiE$0«-t 

h 9 7 * V >«4 7 * - * * * - (CPMffif - £ 

[0021] *4tt<7)7tJS^f-f x?cJ3v»r 

0. 2 (mm) ttTU»*.T**e5'*7i'7'fc©«* 

4 ft I4\ "5^-f< 44o 

[0 0 2 2] HilSLfcJ: 

[0 0 2 3] 8«B«K#-C**«** , -f**'C*v»T 
$tf-C=r$*JK»)ISfc< 4 TlcLTfciK ;<D4^^#?£ 

ftEftftttfEiB. £ - ■Cl4j6i$jai*ffi**«l«l»«ttX 

:<oii %m#.tfftiiX£X^2>o 
[0 0 2 4 ] S<bK, £<0i7fcfti§i§H*lS:lt, #» 

a«ffll*>?>3t*flaWt* 4 t *5fcEft«t#U*it* 8 
(GB) W±©K«$ftroiifi£<>5ft<a**i.Tv>* 0 
[0 0 2 5] f:T-$iW±, tt*o*RK«*ra* 

?H^tWt*i), ** f H?.#$fi&jS^1SSv^47feil 

ft£ L C < < , S»lri { >ti £■>«=<<» If *tt $ ft 

14*8 (GB) J3L±©flMH«-E«^ttt-f**ia»«IE#* 
[0 0 2 6] 



[iia*»ife-t4/c»w#g] ±iEco!Sa*fi?£ll-f 4£ 
*«j£vM4ftjf iil t v^fc, EffliCiMJW* 

«iltt*ll*+*£fcjWK-C**£i: 

[0 0 2 7] 4fc, *»W**l«4*l*tt**fe» 
NAttUttl&prftfcU i^gKtLT, 09x148 (G 
B) &±<Dm®Zft&^ifettZffiiimfe<0&lE%& 
ft, i«)*|E»«t*O|B»a0 f /XI*ff*Uffa4r** 

[0 0 2 8] -r<ctJ*>, ±iEtf>l«*j&S-f4fcftU# 

^7 0 (GPa) «±W*t^J:')'5:4Ji^*''<-lSr 

7W±OJt»U>Xtfflv>T*jl*fl9W$ftTfl|«WEfii 

s.y f /xt4s^7> s fi ; t>ft4 c: t -r a *> o-c* 

4 0 

[0 0 2 9] HWO®fg.<Dfg®i:LXtt. 
□ 7i"t7x;Hg!K, fS«@«3^if<bft4#, tt-S 
ftfctO**fc<, Jt«)WiLv». r fcv>T 
14, fc$«4B8$a'*4^;i'*#SS<air>X 

[0 0 3 0] fcfc, ±E*»W«>*EM»#K*v»T 
14, jS^ coH $t5*1 50 (pm) tXTXh^X 

[ 0 0 3 l ] 4 fc, ±B*»WO*EIWt#K*»v>r , 
aW*^-***ffi«IKESft4* 1 ^StEliHSJK 
E$ft4»2 0JftcJ:')^i-4J:-7lc-tftl4', SliK 

BSltSft, £F4 U». 
[0 0 3 2] dOl§£, gl Ol§7) { ^ > /^l 5 

0 (GPa) &±<D$m£*)ti:i>Zttftifi L < , *1 
cOlW^^rtM 5 0 (GPa) 4 •) f>>hSv>i+# 

$1 WlWlfS^ (nm) W±, 2 3 0 (nm) JTF 
tiiSCt^lffiK, Sl«i«Offi 5 2 (nm) * 

3 0 (nm) J: ") fcfl^ifciBKtf* 1 ** < 4 v 

[0 0 3 3] $?>»C, ±E*»WflJ*E»(IM*:K*v»-C 
14, Jg^*^*-lW*ffiffi|^Cino.x Hx (1 (m^%) 
<X<4 5 (Si L %) ) , S i 3 N4, MgF 2> A IzO 
j. S i O^Hw^< tt l«SI«r*tr«-ftJ:i)ft 

[0 0 3 4] *^W»jfcEffli«E*J4, Ef»l7J f , 

$#S±KE2ftTfc9, ±EE»B«1 j ro^4< t tit 
ffi«^ f E^?ft4lf«{I^gRco^tcj3^T, JtEJS 
^*;<-®<7)tp? t =3 - 1 7 7 (//m) T-*o 
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*Gft** * ffiilS V/Z (i 1 4 *** «> H □ » N 
Aisi««U(7)Bi:, At £+5. 2 6( A/N 

[0 0 3 5] 4 is, ±E*»W«5*IBIMt#Uilv»r 
ti, y ^fcTyf-P^PSO. 64 (//m) , 
-©#©£±84. 115' (A/NAVt) fcitfc 

[0 0 3 6] § ±E*»W«>*EIWt*l*±Ett 
ftJI^ASO. 6 8 (jum) x ±EGi!P&NA7!i { NA/ 

j ^ i . 20 t*/stB»»fe***-eE«4 fcliff^ 
Sft4;:i:7> { !if4L<, &ft#6 8 0 (nm) JSLTOU- 
— f-#if i , f§^E»ffl W — f - * t «* S ** 
ftOHiiP&NA^O. 7W±OP>XtS:fflx.fc*^f 

[0 0 3 7] *»W«>*BIWIIt#t:fiv»Ttt, env«> 
-±B1iU*®1Bi3j { ^ > ^ 7 0 (G P a ) Vk±<Dtm 

a^-JffflWbHiP&O. 7W±W*f»U>XSrfflv>f 
7-4r^^f **>xfc$S6Tjte£iS#t1-4J:7t::L 
\£v97v?k <Dffi%tf%>k LX 4 , JSW 
*y<-«^<a«o»£ji*W*.<bft, flESH****®^ 
«0§&£7!> { PP;L<bft4o 4fc, *56WOJfeE»«t*|EKfc 

vrii, aBa^-iuflJiEosMir-f * ? tc^ffl £ft 
Tfc, jgiJJ:*A-JS^of&<0££jW;t<bft, %ENk* 

[0 0 3 8] 4ii, ±E*»MO*E«i#K*v>-C, 
aW^^-BOWSt 1 50 (^m) fcrFfctftlf, Jfe 
v 9 7 v 7<nWto V >Xo*IBP*ftK+»*H&-#- 

4o 

[0 0 3 9] ifc, ±E*»WW*EWI#K:*v»t, 
aW*/^JB*8ffi«KESft**l«*fcEJJWfllK: 
E$ft4&2 0l§U<t ■JBJ£+4.tTtc+fttf, 

»j£3ft4„ 

[0 0 4 0] S<bU, ±E*fSW«#Efi8M*:Ki5v> 
T, ±EEiiei>^4< tfc1f«fi-tri f Efi$ft4tii 
««*»©««»=:fcv»-C, ±BaW* 3 t t 
t = 3- 1 7 7 (/*m) tU Ka9§*>t-*W3tr<b 
*A t fcLfci:3U, aSEjtE^JSEftSrEiia^/Xli 

t Si±5. 2 6( \ /N A 4 ) (//m) 

Oi^lCL, h77^^7^P7i { P^0. 6 4 (/J 

m) , X*a-0#©^±8 4. 115' (A/NA' 
/t) £44 i^CL, ±K?£{U jJUsSO. 6 8 (/* 
m) , ±EBP»NA* f NA/;ifcl. 2 0 fcAfctB 
»»****-CE»* J: 0 Kl-ftff, £N 

Afbtc+^WCT^-e, &§fift$ft, fllxlf 8 (G 
B) W±<75EI5^1?5 { jtfiS;?ft4o 



[0 0 4 l ] 

[0042] *m<oi/t&mmm3.. amn-zmmx 

%mm tJ r>y!$7 0 (GPa) W±tf)*mJ: »>4Aa 
t>0?!P& 0 . 7 JSLhOtt* U >Xtfflv»T***fllH* £ ft 
[0 0 4 3] 4 is, *HW<o*E»iiftwSg l am 1 1 

4o 

[0 0 4 4 ] t4fc*>, *«fdO*«^f'-f X91Z&\,*X 
li, itf3&«<7>-±®±KSft33?^<ai£WKm#Bgri { 
fM £ ft, *0±K T b F e C o ^W^feSI^EilK^E 

imt LT^issft, $ <bug-fta^ojswiimMi 
$ft, s bcifc»9Mt«ff:&*r!*ej: * 4 

[0 0 4 5] *LT, *W»3t««'f -f *?Ui5V>-C 

ii^*^--st4?ft, aw*«ostffifi))> { -v > 7 

0 (GPa) W±©Mi:J;')MSnTv>5:iii 

4o 

[0 0 4 6 ] 4*5, *m<oitm%.r i znz&^xu, 

+4fc%»W*««>l*3**l 5 0 (/; 
m) felTt4$ftTV>4. 
[0 0 4 7] £ ±E*»W©3fc«*r -f X * 
^Tli, aW*><-l, t4*>*>iSWI6«0#Effi«!l* t C 
loo-x Hx (1 <X<4 5 ) , S i 

3N4, MgFj, A I2O3, S i 02<*>7*>tf>4>4< 

^$7i { 70 (GP a) W±t4$ftTU>4. 
[0 0 4 8] ^(OJfeSJ^f -f ^^Ufcv^TIi, SffilBS 
^>/*70 (GPa) Ja±«#ftJ: ") 

P»0. 7tl±<0Wt)U>XtfflV»T7- + >/f -f X 

[0049] ifc, **j<ojteja;f -f x^»:fcv>T«i, 

i^ft, mmmz.*)K< <, ftstt^tssft*. 4 
fc, ±.K.<DjLizmmtix(i, u-a>, *')i^f 

if^*<7)®«4-E5iht4'<<, -f x^oitW*^ 
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[0 0 5 0] 4*5, ±.%.*m<Offl&%7 1 * t IZ&^X 
It, '^mii^-m, t**>*>iSIP!£«4>lS* 1 5 0 

[0 0 5 1 ] ±.&<omzi3^xit. &wii>*-wxhz> 

nor, ®§,r~%wm<D&&ZM<tzzti) t xbz><, 
[0 0 5 2 ] ^oJi^, %\<nm-wyf%\ 5 

0 (GPa) &±<0#ftl.')%Z>Zti>Wi L<, %\ 
1 5 0 (GPa) i •) fc'J' , ?>'*i:+5}" 

t£®.%.*mmz>z.tvx'h-r, ttn<%^o $fz, 

%l<D®<Of$2tf2 (nm) ]2H±, 2 3 0 (nm) &T 
t*4^t!WJL<, &1 <DlfOJI?7j*2 (nm) * 

$d*2 3 0 (nm) * < 4 •) 

&¥Xttil<tt^\ 
[0 0 5 3 ] S<bK, ^Jtci5^-C(±, ^^ftS^ 

Woix-ib^c 

[0054] imii> < <-mi> < 7?')>i>%&fr?-tt 

[0 0 5 5] *f&W<0jfcE»«#W«[2Ofl|i: L 

[0 0 5 6] ^Oftf^ x?Ki5v>T<>, 5fcKiE-<£ 
nWsr&TO (CP a) JA±«#fl-J:»)4&iiW* 

[0 0 5 7] LT, *ffj«9*«»f'-f X^Ufev>T 
li, ititiW«i*»?»**]!M«-*it*»?>, ftjfj§Htf f 

0 (GP a) JSLhOWftUJ: 9»*S*irv*i 1 1 ft 

& o 

[0 0 5 8] S^K, #«<G#f ***KJ31*TJ4, 8 

(gb) aae«)flwioE«k*?ristt*j:^uLo» 

[0 0 5 9] 5feT, aWax-B^WSKo^Tjfc^ 
;u SnSNA, aW*><-JB0JP$ t fcli 



hf-f (jay, cDt*t*o ) ) v>m*& 

¥3 -2 2 5 6 5 0^&»K^$tiTi>& 0 

[o o 6 o] e^±8 4. 1 1 5° (a 

[0 0 6 1 ] tMX***IRU*S+*»£<0 
**i-eo*#M4R5Mtfc#x*i:* 0. 4° t-f 

CDT'liO. 6° , DVD-CiiO. 4° tZtlX^ 
0. 4* HTtLtv»i. 

[0 0 6 2 ] fcot. 0=0. 4° fcLTEttfttf/X 

*ft-S-r&£, £-fA = 0. 6 5 (/im) t-t&fc. N 
A(iNA/Ul. 2 0^<b0. 7 8 W±ri*S?# £ *l 
&o ^ft^ t 2*2 8 8 (/im) «ltll^^ 
[0 0 6 3] 4«, ttttftffcjMI* A = 0 . 4 

(/,m) £*ofc*&S:ffi;gU NA£NA^0. 7 8 
(Dtaz-tZbs t - 1 7 7 (/^m) i:44 0 
£\ &K<DiP§ri«l. 2 (mm) -C**CD»0«itR 

*»wsra»Lfc*f r 

>f**<7)I?;Mifbfc£jl. 3 8 (mm) 
[0 0 6 4 ] ifc, jW&Efttttt (ttT, MOtfat 

[0 0 6 5] aW*^-«OWSWTH*±E«Bl 

^O^S^#«1"^^3 (^m) tt±3W«Lv». 
[0 0 6 6] mmnXoiZ* E«*««:±<f4fc«!)*cti 
NA/A t±tf-6it^pr^-e*& 0 wC7)J§£, 01Jx. 
liBWii L-C8 (GB) iMlSL2*kZ>tz*>{z, frit 
<HNA^0. 7tl±tL, U— T-OiSSAtO. 
6 8 (/^m) «.Ttt*-t^St4^o 
±&<ni$\zffliii/<-m<oW$tA*3.-t<omz\± 

<b »#« u »X* f £ft t ft * Wfe u — 4 "rttlBt >5> 
c^^#«t^^> »W*/<-iB^WSli3-l 7 7 

[0 0 6 7] fct, *W<0*f , <X^U43V*Tii, 
W*/<-IB(0iP$ t *3- l 7 7 (^m) tUv^o 

[0 0 6 8]^U> F7^e-;f(:o^ra^ 0 * 
»J:^:8 (GB) OE»»t*afltt*fc*!>tc 
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ho **>*ttfcLTIi, TE*2fttf*3*«lfc*tfA 

(0. 7 4/P) X (0. 2 6 7/d) 
d^O. 116 1 /P (/im/b i t) 
P = 0. 56 (fjtm) Otld^O. 206 
[fim/b i t) ttchtf, ZtiitDV D<DR OM (R 
ead Only M e m o r y ) LT£ *K 

E»S£^«*»Stttf^*# (JMWSKtt, PRML 

s&ui 5 (%) sKa)tt**o»ini#i.a4^ -to 
#h7y*tfyf-p*«*1-££a^tt-e*&o :<o: 
£^ h^y^tfyf-PlMfcfc-CO. 6 4 ( M m) t 

[0 0 7 0] ftoT, *«<0jfcf -f **fc*3l>T«U h 
7-;^7fP*P^0. 64 (^m) tUv^ 0 

[0 0 7 1 ] 3 fell, WJOft^^K^TIi, h 
7 7 ^ f f> A P [:ov^T 4 M^i t < ^ ^ o C 

DVDtoe-;f 0. 74 (/im) , &H±0. 0 
3^<b, AP^±0. 03P/0. 74=±0. 04P 
L^'oT, P=0. 56<h-f*k, AP£± 
0. 0 2 3 ( M m) ttzbo 
[ 0 0 7 2] '&^X, ^tiwyt-rj A?IZ&\,*X&, h 

A t = ± (0. 4 5/NA) 4 X (A/0. 78) X100 
= ±5. 26X (A/NA 4 ) (/im) • • • (5*4) 



[0 0 6 9] 

X 4. 7^8 • • • (5t2) 
• • ■ (S3) 

7y*kf*f-trfcAP£AP£±0. {MPfcLTV* 
[0 0 7 3] tt^T, aW*M-JBWStrf>i:ov^ra 

[0074] aw*A-nows^ii±»wi/>x^tt 

[0 0 7 5] IM^y^fi.«i: LTCD£^lf£ 
k, CD(iNA = 0. 4 5* f *fflft$*fC*5»}aW*^ 
-«<OiPS»ISatt(i±l 0 0 (^m) 4fc, 
D VD"CiiN A = 0. 6t±30 ( M m) t&fcZtiX 

S§i± 1 0 0 (/im) i&m&T-Zb, TES4tf>J: 

[0 0 7 6] 



i o o (^m) t'fcfcW-u 

SlA = 0. 68 (/im) , NA= 0. 8 7 5 -C»W 

[0 0 7 7] H 1 J: miLtfQV Dlz&\,*X A* 
fc^RiM'fcV'^oyy *-3lirT?**8 (%) Kfc 
& tZ*>£%ht%)±7 ( M m) Xt>hZttft>frha 

[0 0 7 8 ] Lfc^ot, 
Jglf £Ki*#S*l&trf>A t t*. ±5. 26X (A/N 

A 4 ) ( M m) aT-e4ctft«»feftv». 

[ 0 0 7 9 ] ^ffOWfcrV X^Ufc^Tli, it 

W A t fc Lfci i&jfcf^* 

iSftA kO|BU\ At ^±5. 2 6( A/NA 4 ) (// 
m) <om%ii^±^ln\ZLX^ho 
[ 0 0 8 0 ] *i>t\ Bftatr/XliH^tAjt^WW 

2ltlI?llB"C**. J:-***, 



**LT±3 A/1 0 0i3LTUff$iA^II^*& o 
[0 0 8 1 ] fct, *m<nib?4 Z9\Z&\,*X\U E 
fiar//XiiS^t^^ ? ^M^ti^P0S®ffi^R a 
^ foSilox*'-; ht>rxsaflr'±3 a/1 o 

[0 0 8 2] fi*i:ov»r^4o ±El'tEi: 
KILT fc DVD05 0 (/^m) H#L> E^50XP/ 
0. 7 4 =6 7. 5 7 P (/^m) ££*o 

[0 0 8 3] *c:t\ -f^^U*5^-Cli % 01 

'l>E£E£6 7. 5 7 P (/im) tLTV^o 

[0 0 8 4 ] tttteh, *m<OftrH A9lZ&\,*Xlt, 

lt*«W*'<-«fl>JP3 t £3-1 7 7 (^m) £ L, 

(DfftlZ^ At £±5. 2 6( A/NA 4 ) (/im) 
^oJ^KU h5 y?Xy*PiP&0. 64 (/i 
m) <hL, tf^AP«rAPsS±0. 04 

P tLs dSO. 1 1 6 1/P (/im/b i 

t) tl> f^n#a-0?:0^±84. 115° 
(A/NAVt) Hi>E^E = 6 7. 5 7 P 

(/im) kU, ^^7Ft^Xi«fit(7)W$Ra 
SrRa=±3A/l 0 0 JElTt t* 1 1 fc Efifl^ 
***tatftA* c A^0. 6 8 (/im) k*0> NA/ 
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2 0£&tzti><7)tt&ZtX\ 8 (GB) O 
B«W**««LT*»Kft«:5lJ*t* i n K LTV* 

[0 0 8 5] *«fOjfef-f ^^«r«at*U(i, flriEL 
K £ It * %Eftg# fc4*4**9*€:*fc1- 
\£ 7 * £ J: fcf v*tsh Lfc* ? >'<*fflv\ # 

lia*3»*H»"C***, 'J -7*- J: 

[0 0 8 6] *«*>*HK £0»Etf>flMMr»B6 
±£RttR, *fcliE»R**RU **>Jb#*&Wi 

[0 0 8 7] flAlfl 0 (GB) Sft^ROM^*!^" 

**2 5 (%) a£*i:R*MI*<b£fcfc 
^7y»hU-iilO (96) T*ab£o IP*>> 

ft, «£tf*JKI*1l*fe*r7y>J« HJ-1 0 (%) 

I«7v>> F'J-2 5 (%) KLTiS 

So 

[0 0 8 8] B«UE»f'^^^UBfi£Sft**[*lffl« 

rcn»^^E*Sfe) 

> <*!>»R* j£4> tc L T is < «Ott£*<£K 4 & o ffll x. 
lf?> K/^-7Eii^§£\ *BMt«*fe*"C, 7 

> Kt^)P- r^rtif *-f--f 5 0 (%) £f#*fc#>K 
l4jt*«»&*T5 5-6 5 (%) Ul££t*oa s EPig 

[0 0 8 9] 4** £ IMST^***** 
+ **B*OIHtt4 , ll*Sii**0- 6 (m 

m) £U:-e**ifcj&«aiLv*o 2«tt9*fc 
■fr^t»SO»^li-?-O*5}-e*S0. 3 (mm) J£JL±-C 

[0 0 9 0] H2UiS1-±$£, ^^Sfil 0 O 

llc««E«*fcl4KI«*»*LT* 
B(Wit*o £<0i&* ±E*Sl 0l4*l«fc4 
*o WilfRr'* ^^^ROM^liA 1 4£*<ORW 
1^2 0-6 0 (nm) <£>W £ -CJSSgt * 0 

[0 0 9 1 ] fltftEJIRi: LTtt, fUffHKflrtm* 
ffilKWaiA li> ZnS-S i0 2 , GeSbTe, 
ZnS-Si O2*C<0Jf?!fcR1-*o 

[0 0 9 2 ] i fta*^ x * coJt^ii, a i r* 

S i N, TbFeCo, Si NOJlT-ffM$ft*o 



[0 0 9 3] ifc, itES^»^«i, Auifcl4Al* 
X/<-y*Lfctt, ->7->#4fcl4, 7^ny7^>| 

So 

[0 0 9 4 ] B2 0«"C«i, &«i otltBOHMrhK 

am±JM* u >x l *a e TE»i*£*0jBiM | a s 

Wo 

[0 0 9 5] *KH3USti oC, Kfc*«>±fc*:tt 
««Efbtt»B-C, l 2OTMtSft*. fli 

t:30il I 0«5*RBi=, *n«Wfktt»WSr*TB<Eii 
#1"*£fcfcJ: 9 1 2*ft«t*. 
[0 0 9 6] CO**H»*fttt«W^*!iie b LXiU 3 
00 (cps) H±6 0 0 0 (cps) BTfOi>Oifi± 
ECEiSLfcl|:S«r**t4«!>cafl|-e*4 0 
[0 0 9 7] Wit If, 2 5 (t) t5 8 0 0 (cps) 

i:*»»*fttt»Bt»TLfct», 2 0 0 0 ( r 

pm) -ei i®mm&2*tz>zt\,z£ & % s&wk 1 0 

0 (/r/m) 1 2 *3Kflt-r&wfc^-C 

[0 0 9 8] ZZX\ aifi*^-tl 2#**>BK 

1 OOftHS, ffU(f*82 5 (mm) OttBKKfta 

0 (jim) a±£4 4»K E»LfcWS«Ht»fci-i 
fc#-CS4v* 0 

[0099] ztL£®M't&t:it>kzit s *«i o^w 

fttttWTtlr^tWWtt**. *Alf, 0. 1 
(mm) fSOsKUA-W-hOy-ht, 
3 0 (mm) om^mXL, JHE 1 O0*<btt£S* 

•fu±X\zXtilX* ft^JS^lO (/im) p-p 

[0 1 0 0) 4i5, »W*^-Ji 1 2 *r**t*l»U, 

*7<r>mt, CDfOg (12 0 (mm) ) *%&t L 
T, 12 0 (mm) +5 (mm) £g;tti£LT£<.r 

[oioi] i£> gi4 csi-idu, Wiifws i o 

0 (^m) ^f'J*-^-hOy-M4S:S^fii 
fttt»Bl 5-C£t»1-*^UJ:»K »W*/<-ll 2 
«Lt4i:^ :o»*o->- h 1 4 0f $tr<bt 
«*fflO*n»Wfktt««tl SOWStr&fcOlWl 0 
(«m) p~p (kf-^ • h •> • tT-^) HT-C**Llf 
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[0 10 2] Mlt> atKl 0 kHSU*DlLfc->- h 
1 4 *»*ffl0*tt««ffctt«»l 5 Sr^LT*«l 0 
±UI£SU ®&&W2it&ZtlzXt)s *>-h 1 4# 
*^*«ffctt»li 1 5 <DMLt &o T*»0*»M»«ft 

m) p-p ■ h*> ' 

[0103] fcfc> HI 5 n ug« l 

Ofc»*Sft.fc»l«>E*Wl 7±fc, *rail6«r^ 
LT*2 <OE»B 1 8^ftStL^#S«iiOjfe|E»«t 

[0 10 4] 4fc, iJILfcMo*fa^o»*, 

* a U 6 n tc, ££l o± 
?* o TiiW * 1 2 J&ASffll k li£*t<7)MffllU* 

1 9 k LT#^»«ffctt»»*fctfi-* 
-I k#*W22j"C£>£ 0 

[0 1 0 5] X*i-*iIE£&# 1 9(i«W* 

A-Jf 1 2 fcHCttfrCa- h LTBf&LT&J^U 

[0 10 6] &*>\ ±IBOJ:^4jS5*K*f''f ^^*E 

[0107] mhv>xtf74 x9m\zm% 

[0 10 8] £*i*rl»jL1-4fc*fc, »J8Lfc*loH 

-h (tt*«ftHfiL±) 2 0«t:tmf>^o 
4fcWS*'<-H l 2 coif $ri ? $< £*k, r*<7)f;# 

[0 10 9] 4fc, *«*>#f -f X^Uis^Tti, Eft 
fttf/3U*W£*:fT$ 7 8 0 (nm) k Lfc 

(nm) mT, HrtS»tf*15 (nm) p-p 

• h - t?-^) aT-e**Ck***F4 L^o 

[0 110] *fliO*f''f **Ui3V>T> 1 
00 (/im) hOv-h&ffl^-C&lE 
U EiM*figftKkLfc*teCEft 
»£*«**To/t. i*>*#, NMHKaPO. 2 1 (^m 
/bit) 1?y^-8 (%) * f »&nfco 4fc, C<7> 

*H2 3UjS+o H2 3U4J^r, fit«lii*g^fS]<7)fi 



S (mm) tftU IStl<ittJBftJI; (nm) S 

•^tflHaiwaL^ttB^^ttkft^o c^a/aws 

ti, aa-e¥*Sll 5 (nm) ALT, Bl*Jgg«>li 1 5 (n 
m) p-p VI- 9 • • BITktiik* 1 

[0111] 4 fc, ^ * fcSv**, 

C«#LfcflL *WkL-C3B*L, EflWfcffSfcKk 
Lfc»^UH«oE»»***t«:tTofco 
[0 112] £tf>»£\ 2 1 (^m/b i 

t) T**Jy9-7 (%) aW»feftfc« 4fc, COJ:^^ 
Jt^-f X^O«B«f**r«3feLfc. £<&a!£«**ria2 
4i:ff 0 U2 4t:£^T, *|*tt*ft#fii*>fl:il (m 

m) KNlittJIfffl: (nm) fr^to H24C 

««&*«#tt«#¥^ttkfc* 0 .IOlgJg#r£l*> it 

(nm) EIT, JSrt*«l«i5 (nm) p-p • 

[0 113] iOJ:-5H*«Ojtf-f ^^t±, &#<75C 
D^DVD^MWWl 0 0 (nm) X'hhZ.t 
kJt«LTtft36L*:«#ifc»tt*r#i-*ik**fc* 

[0 114] 4fc, *M«)*Eil»»:*v»tli, IE 

U$/5>»3*tlrt-£kfcJ:»K 
**tt«Wttt»J&fc* E*»*ffik«)*#tt*:lRl±S 

[oils] 4fc, *«w*E«*»u*v^Ttt, an 

[0 116] C^R#WjhR^JaW*Nli, 

97tOrfi^^A kLfc»fcfc, (A/3) /N (nm) 
BIT, (A/4) /N (nm) gKkt^-k3&* 

S4U\> 

[0 117] *«^*E»«E#^J:^ ^*NACft4 
k> E»atr/XJi»*«:1fdE»»**^A»ftt* 

[0 1 1 8] mt-l£> NA=0. 4 5^Cli, Eft 

B^TfeOAWftli, 2 6. 7° , NA = 0. 6W»#|: 
li, 3 6. 9° k^^o 

[0 119] ^LT, NA=0. 80»^Utt, E»B 

5 3. 1° 8«*^-lO 
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**«fl|ilfl. 5 2WJf-&lc(±, s<B3fcfiE#<0fcffijRlf 

$i±i5 (%) ^Mi.-s 0 u^y;t***tt 

tbKg rw— f-T> Vt-ff-4 9*if4 KJ <?> 1 6 8H 

t.B3) i TtS^ffl* V» ^ t * t t 4 

[0 12 0] z<r>tztb, z<r> i 7 ttfflmz^&t ktztb 

[0 12 1] R$*6*lL18<0*mKI±, 

1 . 5 2k Lfc»#UI±, Jt^ttKJBflr*** 1 . 
2 3gKOtw£fflv>£Ci^«T&*Cfc7S f ft<b*i 

tv« (*fi:iWR **a#f5' , ;-xi i jfc^jffli 

»2 8JT#J!S) o LfrLIHttfcli, Wx.(fMgF2j!i J 
ffl^t>ft&o MgF2<0®#r$N(± 1 . 38T-**„ 
[0 12 2] Egff££QttJt*6 5 0 (nm) t1"» 
t, MgF2J:»)4*KltHFJhK«)WStt, (A/4) 
/N (nm) «*U#fttt*ft^-f*itKJ:"9, &1 
2 0 (nm) inW-iUZl&tiL-tbZt-timtL^Z.ttfb 

[0 12 3] kZhX, &Wi]'*-m<r>%mci3lfZ>1t 

oRttma, Km±m<om$i*frb u/4) /n 

(nm) ©|EH-Pi*^S*rv>< t, (A/4)/N 
(nm) Lfc*#Uft^i&*iij»n***!><b*l-0> 
5. E»ISMJR<&»3* f (A/4) /N (nm) 

*tti.4fc*«>Et«li**:L, (A/2) /N (n 
m) k+iitzk blZftKbttZZt bmfrlbbtlX^ 
h a Z<DZkfrh, RWKiLIKoWSli, TM±^l8.m 
«*t#*U ttz, mm± (A/3) /N (nm) fcl 

tx-$> tni&\<> z t tfmm. $ *i fc. 

[0 12 4] ±&l£± ; 5Ujtl8*^-E<OSEffi(C£:W 

/<-l±KR»Wjhili:U-CMgF»*W-C (A/ 
4) /N (nm) «>W3K»ELfci&, E««£*fc 
LT5 5 0 (nm) <T> LfcfcfcKtt, ggjgg 

£jfcWAtt£7!> J 6 0° 5 0 (%) J-XtOft 

^#ttaj«g ru— f-r> KtT'r -f ^xtf-r KJ »1 

7 4 n#sa) o 

[0 12 5] ISM^fU^OWt, 
r, H8KjjrTJ:-5>5t, ft**WUil**«l OO^frO 
WSfl)2tt«5««5 1, 5 2 2 ftftS I) 

o%gji*# ofcf-rx?) Ktawnrifi-c**. :o 

i§£\ £$0.6 (mm) W*«5 1, 5 2 K, ft* 1 
7 0 dim) <r>ymii><-m*%&LXft*)&b*kZ><0 
X\ 7 4 X?<7>W$t± (0. 6+0. 17) X2 + m 
*/fWlf£) &»!<*>Jf 3*0. 0 6 (mm) 

fct*t, ftf -f^OlpSttl. 60 (mm) t ft 
4. tfc, U9lC,Trt±dU, ltt«««5'0OPIffit= 
flMWIft«tiM!*'«-»l 2*:*+4J:^a:*a»* 



[0 12 6] ±EW±9&;)fcf'<X?<7)§S,tWcot>T 
^I^-tSo HI OCftlii:, ffLffiLM. 

n*** \-mxithtifzm*-i£\ o o (/im) 

■;*-***- hOv-M 0£fflj£U 
*) k^'iSL&izfJkikbtitzZf-s't-A 1 (:n-9-4 
2 i:E££jWt act :«i^EJ 
14, fcfc x.l±*2 8 0 (Kgf) k-f&ZttfX-ZZo 
[0 12 7] znmftt**). Hi l izm+Xniz, •> 
- h4 0i:**w<-4 lojflMRey h*4^(±*i*ii« 

1 *f>->- h SrSdJtLtWilf 1 0 0 (^m) EwSMS 
&«4 3£J£l£+*>o 

[0 12 8] «<.»t, fcca^fciarifrifciPMlc, IB 

[0 12 9] tfc, w<OH 1 nc^L7ti?^S^4 3 * 
fflv^T, *R«»«*ERR#*fl**-*- 

a. 

[0 13 0] :<o»#, ifc-f, 01 2K**.MC, X 
* >/n'- 1 4 1 ±KftttRft«Rfttt*m6 0 *®T 
U HI 1 Uj3v>-C*L 4 3*KftRffl*iS 

««n«afl:tt»» 6 ok«»3*-cr*1-*. 

[0 13 1] ^-UT, HI 3(C^1-±^(;, 
tt»*6 O**LT0|Ea66 6 l±KgaLfc«lfil 
1S£«4 3 7» r Sfe^-t>$*Lfc^^>^- 1 4 1 £0!k£ 

09x.l±*2 0 ( fi m) t L. Z<F>'<k, H 1 4 
■9 (C^«^« 4 3 7 > f 6 2 (Z J: »3 SM* 
L, ffi«c9gn»Wktt#8i6 0tr*«ftS**. 
. [0 13 2] ^v^T, HI 5i:*ti9i:> S«*«4 
3k, 81*1*20 (/<m) tfJWSO*«fkSiifc«*1>« 
Wfttt»IS6 0*-#tLT. X*w<-14 
ft-fSo 

[0133] ±aw± ; )tcLr, uici 

(IS ifk-Mfc^, AK Au«OM«i(l«t£^ 
t U ± 19 IB^l * Mt *> Z k 7i r T- § i> „ 
[0 13 4] ife, HHH1 2-H1 5*fflv>riii^L 

«±E»Kfc. 3 ■^•eflWSii.fcftT' 

[0 13 5] •?• LT, ft»ncf»&h^CIM±U, H 
1 6lc*-tJ:T(:, ffililf*tm«^(c±or»ib<t^^ 
ttl 0t*W«Wfttt»»6 0«r*LT«iUf2 0 (, u 
m) ©WWCBS>J*te**Ci:KJ:i), MttO»v>3tf 

[0 13 6] i£, HI 7C^tJ:^»C, ft**W(C#"b 
ftfcEfl»±U«£tf A 1 , A u^coi^EWii? 0 ^rfig 
B^L, S"bi:«RK7 1 J:"), £•* 
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[0 13 7] C*>J§£, EflWOlfttNt Lfct *, 

»s©«iifi oo (,«m) t, zmwmmmmm. 

$<O0lJx.lf5 (^m) tOftiti. tit?*., WAtf 
*«B«*n«flMbtt#JB««)»3*2 0 (/.m) tL 
*K*M7 0iflW*7 1©WS*5 (/;m) iLfc» 

f^^MiLTIil 8 5 (//m) <9l?Sl::&4„ 

[0 13 8] L^u ;oJ:i ^Lxnhtihftr 1 * 

t\tnm*mK&wQs wwl&wl 4 3 hi;, wtt* 

«)#te*-cii*t at*, e«w?£«*k 

&St4*e 

[0139] ±ieicfcv»r|(iEBL^#ESlHco)?$<o 

1?8<D2 0 (/im) tV^ftUli, «#«H#&ii**7' 
•fx*«)g&fc, £<&#fVX?*Ei§H±t*tr7* 

[0 14 0] flitf, U>X<0PlfAl!g]rffcfr*,2&U 
>XoHlll^5 0 (/^m) fab&a^Uli, H 1 8 izm 
tiiUMl 0tS«3MS4 3 t£S 0 (/im) 

fc, HI1 9 Cij«+X$C3ll1IW©*r* 

i3«£1£4 3 £*« 1 0 tOBlC, 2 5 

(yum) oHW?Eiw*«^»rt*iii:rj:<.>. 

[0 14 1] *%E«li, ±JSLfc*a©jfcr<* 
^Wflfe, Hi 2 OU^t-Mlc, 5SMS&1S4 3 t, flRlf 
tttttt»-CfML«:llil.tfl. 1 (mm) «)|?Of < 
A*l**l£5 0t*, *W«Wttt»»**LTKi0 6' 
te*TBtU aW*K«*»?»«»»*JM#+**CJ: 
0 L T £ * -f X 9 \Z i> t -6 £ t I & „ 

[0 14 2] SfcC, *§t®l,ZiS^Xlt, 111 2 1 IC^t 

ids, mmmzt-oxmmiz&mi&fiiLir&mm 

Hdb^W^itfcMkS 0 t, 3 tt, *m 

[0143] *ic3t«±u^$*istfy h, ttz\ty 

;P-y<oai?t:ov>TKWt&« flTC^V'T, SHU*' 

[0 14 4] fttKMft4Wb *i4tf y hitz\t?fr- 
7<0>f$li (A/4) /NT* l), ROM^IiCW??? 

l-Ix/Et-So 

[0 14 5] /;>-7-SII^7> KB»U*t» 
T, ->i7*;wrh9y*>^X7-'II^-£f#J: J 7 1 
t -S 7" 7 •> a ■?A<m^l± tf? hitzlty> h'0)i$ 
£* (A/8) /NOfcSU*****. 

[0 14 6] Hi:, 7> K//^-rE»U*v>T, 



Ktt^nxh-^li (A/6) /N£L<li (A/3) 

/Ni5a-C«/Mc4i), 9 a *4 u-zit&vuviem 
*#«U tt*t, (3A/ 

8) /N^jaa^aati-s. *»wu*v»ti4, tr? 

h 4 14 ^ - 7 W» $ I4±S®BI*9 1 $ it * £ t 
4 U>. 

[0 14 7] *lc, *MI«)**fU?«i:|fflL 
Wt-5. 122 2liftNA*&£Stf-?>l'>X0»Ja** 

to 

[0 14 8] tftfc*., SlOU>X3 1 tftf-f 

2 1 t<OKIC^2(7)l^>X3 2 tffifitSo 

ic, 2PW>X«)«lct4£tT-, NASrO. 7tt±i: 
t4£t7!i J pIS6til3, %2<VU>X3 2«ilI3 2 
a tftf-f 2 1 wS®tOHH (W. D. ) £&< 

ta^t^-el&o 

[0149] 4fc, lSO f «2<7)W>X 

3 2 1 ffi 3 1 a , H 2 S 3 1 b , $3I32a, R 
U-'»4B3 2 bli.jz*3mwmuz-t&ZbA*3.i L 

[0 15 0] £<D2PU>X*ffl W-ft^r'-f X^Sfi 
(CJ3U>TI±, ±iEL7tftf-f x>Wig5&J£SiiH£*?T 
^ £ tomtit fc* 0 

[0151] 

[0152] HUM 1 

> X^t ®0%!k<n LS § OHff tP3fc Lfc. 
[0 15 3] t^fc*., *EiWi#tLT*a6 0 (m 

*-'<-«t4:*awaME«v»li*aiWi©3EffiUJ i s 
l)!6J6e>ftT^&|&BJ I S- 1 5 £4<-gfcg 
Lfj„ -e-LT, ^<o±l;* , 'Jxxr*§^>&$t&-£-C 
0. 2 (g/cm 2 ) «JE*-CffLftltfc«»-C, 0^ 
SC1 8 0 0 (rpm)T-l «-Wiae$^, +S4 0 (m 

[0 15 4] ftiJ, 3feS»*t LTI4, 

<t >)*aJiW*^*-l±»:iI$ i o o (/nm) <o#>;* 
-#*-hJ:i)«:*il*«*Lfc*^ ftftlMHtS!*] 
BifJiiaW^^-^USSl 00 (^m) <0^1- 

WBUftftaWA^-^cWSSO (nm) OCH 
4W, Si?N4, MgF:, A I j O.i , SiOst-fft-f 
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tlZ'iy I *)%J&ltzi>Oi:%$.Uz<, tttb [0 15 5] e**Sli:*t. 

»W*/<-«**B*l=E3ii**lfl> 10 156] 





S 1 


S1 1 


sn erne* 




«©SS 




1 0 0 MIT) 


2GPa 


B 








1 0 0#m 




2H 






Si0 2 


. 5 Onm 


7 0GPa 




XfttfafcfitNS 




MgF 2 


5 Onm 


1 1 OGPa 








*2°3 


5 Onm 


3 4 5GPa 






mv 


Si 3 N 4 


5 Onm 


3 9 OGPa 




XMMHfcSWUE 


mi> 


CH 


5 Onm 


1 5 OGPa 




mmmmmm 


ML 



[0 15 7] 4rib\ Sn:^Tli, 
«■> $ltf)Jf!P3, »l^)W*#^>^ »10 
■«*#*M&»««, It 2 

[0 15 8] *10tt**6* Sli^il^ii^b 

*> « 1 t JtRW^^v^^aifliftaftllu J: 0 

[0 15 9] ttz, %l<D£%:frh, mWM<D% 1 CO© 
it>W7 0 (GP a) BLhOS i O2, MgFzC 
i I) »*L-Cv^jtE«Mlt#U45v--cii % SOW** 

0 (GPa) £JL±OA I2O3, S iaN4, CH (7*il/ 
7 7X**ftjft*) KJ:9»*LTv>**E«l#fc* 

[0 16 0] *5S9!O.MU, 
oSMl<^>^£7 0 (GPa) tt±0#fl-(:19 



[0 16 1] ifc, 

ffiffl E $ ti a $ 1 OS t Eft V «UE*ii**2^)l 
UJ: $#*U *1 0**-V>* r *l 5 0 (GP a) CI 

o»£fe#$e>K*M.*ii* *EIWi**ffi^«^»^ 

[0162] $ b\Z y *§kW<V <t 9 lCiI9J*>*-J§<08 
ffiH£Cioo-x Hx (1 <X<4 5 {m=F 

%) ) , S isN4 f Mg F2, A 1 2 Oj, S i 020)7% 
Ofrtt < t i> 1 «a«:*tr#ftJC <t I) »*t*ltf, 391 

* / <-iosa«i<owR tsft ui6j± c t ^pftg 

[0163] H^flaj 2 

SHI 1 4 & & 1 Ol olf $ £ R M^o m% im&Ltzo 
[0 16 4] +4*> ft, ftBJtftflcJ: LTSOJkWl tn 
StUjf26 0 (mm) -caW*^-IB#*H«*fkfi« 
»J: 9 4*i0*ffi*U «n««fbattlBJ: 9 4*» 

H£ 1 (nm) , 2 (nm) , 1 0 (nm) , 5 0 (n 
m) , 2 0 0 (nm) -C-Hi-NUMt Lfc i O, 
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mitmmmt oi&Jiw*^-i±us i 3N4J: i>&* 

K£* S 1 (nm) , 2 (in), 10 (on), 5 0 
(nm) ttftfliMLfcifltWU. 
(0 16 5) -5-LT. w ft rtfEff %ftcOlg<0%& U* 



to 

[0 16 6] 
1*21 





851 






SiO z 


1 nm 






Si0 2 


2 nm 






SI0 2 


1 Onm 






SiOj 


5 Onm 






sio 2 


2 0 Onm 


mnwmtamm 




Si 3 N 4 


1 nm 






Si 3 N 4 


2nm 






Si 3 N 4 


1 Onm 






Si 3 N 4 


5 Onm 


JTUMMMfclltM 





[0 16 7] 4*3, ^KiS^Ti, flLKDmM&tt 

[0 16 8] £2<DlMW»e>, SiWMM^li 

ft*£fctf*;fc^*o *1 OB^ttftt: S 13N4 

t*»]*Lfc»frK*3V>-ni, «1^JBWS^2 (nm) 

6 ft * C t * * o 
[0 16 9] kZ?>X\ HHOlffSUli, AKftHO 

[0 17 0] M$Ol^^gl<7)i^2 
<DJB*«fc*£fci4£fca&, **t* 1 OJB^**^ 

L, **WSU*v»-CKIt** , *«tiS5<4 0, Eft* 

O l/^*>ffiT*E«>< r 7 -05FJE*0BflH3&*4: CTL 

[0171] aw^^-n^fcuwtiiB-w 

*5lt**ft6 4 0 (nm) 0**Ctt+*fl»*©Wk* 
IHHcJ:»}*a6feo 4*5, ft 1 Off liM g F 2 , S i 
Oi, A liOa, CH, S i jN4fl5*ii-f , *t^J:t)JBjjt 
tidtt Lfc. *S**H2 5(C^to H2 5 4>MKi 
ft 1 «*liRW¥**U H+X(±M 

gF 2 (7)S*^^L, H*Ol*S i 02ws**jsu m 
^AiiAl2 03 U CHOf£*£ 

3*U H+OiS i 3N4^jB*-Sr^to 

[0 17 2] 4*3, ##ff-OHff45(i, MgFa^l. 
3 8, S i 02**1. 4 6, A I2O37PI. 6 0, CH 
8 0, S i?N4^2. 0 Otiio 

[0 17 3] ifc, aW*^-«0**Hctt-r*B«f* 
*1. 3 8UH5eL, *l^WS«IU*#i:i3 
lt*»ft6 4 0 (nm) 0*C**+*Elt*OKfl:*tt 

4*5, WlOlttS i Oz. Al 
2O3, CH, S \iNA<0*ix<?ix\^X*)fmirZ>Z.tt 



Ltzc &W:*m2 6 IZTfito [U2 6 *4ftttiift 1 <oMW 
S*SU *M*liRtt***U m+OiiS i O2 09«f 
***U H+AttA 1 2 0s U H+Ot±C 
HW8*tSU BUOiS i 3N40*S»*^to 
[0 17 4] 0 2 5a^U2 6 08**^ Biff** 1 * 
v>CH, S i3N4*fflv^#-a-tc*5V/»T(±, ilOif 
SKJoTliRtt***! 0 (%) Wit^otL^U 
t <t0 4*JiW-£« 
OESt$(*5 (%) gJST-*^, B£{I^U^HiS*ffi 
RttK J: !)SffiRtt* , £< 4v>»#KJfc'<'C0. 9 5 x 
0. 9 5 = 0. 9 0 £4* o -O^*OiiO0. 9 Kit 
^T10 (%) tt^tt4-cSrM=Mti-&t, *HE» 

$(±1 0 (%) i-es-fSSft&o 
[0 17 5] co*fl=*»fc-tu«i, KloWKttft 
OJB!S*3j* 1 . 6 5J»T-C**3K iKIillOfl 
SWftofflWSWl. 6 5J:-9t*St»»-*\ Wxlfffl 
ffi$7!i f 2. 0<Z)»&K*3l>T, ft 1 (7)/lIp$7!f f 3 0 (n 
m) HTXtt 13 0 ( n m) BLL, 19 0 ( n m) WT 

[0 17 6] L*L4*«6, SiiTV^ft 

Sl«* f rt±t*i t £#x.#-tf * i ^<0lf SO±Plli 2 
3 0 (nm) mfct^lbtlZo £ft£Jl±«)JP3 k + h 
k, TOWv^tMLftWUftv^Sf)* 
lt«U i MRN*sfflF*1l fc 4 & 4 < 4 * w 1 1m 
A Sit, 4fc*K»H*««ffl»-C4<4*Ct^fe»i 
L<4^ 0 

[0 17 7] +4to%, *IWM«)tt«^&, 

» 1 OJB t EMU KE S ft * » 2 Oli U J: 9 «*+ h 
»frU*JV»T(i, ^l(7)S<7)J?$«r2 (nm)Hi, 2 
3 0 (nm) ttTtn:tWiL^Ct«Jii 
fc. 

[0 17 8] 



tfV>yi$.70 (GP a) &±<otm**)%&mii'< 
-l^fM^^irv^^A, znimij/i-mMfrbWl 

?>ximxft* SBWt 4 «fc 3 ic L fc** K3fc¥ f v 

[ 0 1 7 9 J itis *»W©*B«W(E#UiJV'rtt, ii 
ft, *B«Mt#*B^«?«o»4«qii«>ft, «*jwb 

[0 18 0] ±C*»W«)36E«IE#C*v»r, 
1 5 0 (,/m) HTt+iitf, * 

*if»?r» roit* w > Xo*iip|Ml:c+5WMft 

ft o 

[0 18 1] 4fc, ±E*5IW«)*E«l#i-fiv*-c, 
**»BfcE3*ift» l «>B£EOTBK 

«*3*lft 0 

[0 18 2] Sfefc* ±E*»Wfl#B«IMttciJvi 
*HIW«>«*fc*^"C* ±E»H*><Hi0WS t *r 

t =3- 1 7 7 (/.m) tu s&aiwax-JM $tr e» 

tAttLfctit, 3B*EJS»**E»Xtf/Xtt 

t £±5. 2 6( A /N A 4 ) (/im) *)Bfc***9fi: 
o^CL, YJvirM yf-P#P£0. 64 
m) , ^*a-e#e^±84. 115° ( A /NA 3 
/t) fc4fti/5lcU ±E*ftA3ftUi0. 68 (/i 
m) , lEBPftNA^NA/ASSl. 2 0 **fc1"E 
»W***#-CE»*fcttff41-*J:^K:+*itf, iSN 
Affcfc+iWraWttC, ttMffcSft, «iif 8 (G 
B) J^afiftttaPitdtSfr*. *»W<fl#E 

««t#(i, »«4E»ll*l6lt^ii'ea*cib'<*# 
*ft*B« 

[HI] &m*><-mnWSW&KlhVv tr-tiLto* 
[H2] ^±UEilW*^*SftfeW»***W^^ 

[03] *»W«rafflLfc*f -f ^^0-«*r*A«»C 
^l-RBMRteWrBBt** ft o 

[■4] Lfc*r-fX^O«0«|«*» 
U*+K«*»WfffiB"C*ft. 

[05] *«(HtrafflLfc*f <X^tf)SfeUfli^flfH: 

^stRiMWWf Bia-e* ft . 



#B¥ I 1 - 3 1 3 3 7 



[0 6] *»W*»BLfc#f''f 
«*ttfc*+MMW*BB'C*ft. 
[07] *»W*raflLfc*f ^ ^^OStCft^flt 

[0 8] *«wtafflL^*7*-f A9<ozb\~fa<omi 
m&a u^-r RftiwufBH-c* ft o 

[0 9] *«W**fflLfc#f<f a^OS&UttOW* 
flIA n fc*1"R WWHrBB-e* ft o 

[010] •>-h***w<-Uffi»S**IB*** 
ttCSi"«BB'C*fto 

[011] jtsiwtfflStftxet^-rBffiB-c* 

fto 

[012] **>/<-±fc*ft«fttt»B**UTB 
*IHf[tEi-ftXat«*ttK*1"l«fBB-e*fto 
[01 3] *n«Wfttt»»*i6#S*ftXS*r**W 

tc^tBfffiB-e^fto 

[014] **M**fttt#B*BfkS*ftXa«:*S:» 

K**tBrBB-e*fto 

[015] w<-3&>&B«+ftxe*«attK*+ 

WEB T* fto 

[016] ^wzmmLtzitrj z?<nzhi,zimm 

=fe«*»tc*1-R««E*BfffiB-C*fto 
[0 17] #ftW*a«Lfc#f'<f OS 
«r«*»^S1-RIMB(H(fBB , t?*fto 

[018] ^RBtafflLfcatf-r A^os6u««B 

t«3*»»c*+R»IB*»fBB-C*fto 

[0 19] *%mi&RLtzftr4 z?<DZblzm<r>9t 
£ «5t W C ^1-S»«*»f BB -C* ft o 

[02 0] L^jfef-fX^O$t,lCtt<0« 
*r«*tt*c«tKiW»BfBB-C*fto 

[02 1] *»BtrB«Lfc*^-f ^^OSfeKttOB 
*B*»^^1-»«WII(rBB^*ft 0 

[02 2] LfcjftfM * ^ ft 

jft^fef-f ^^*Btffl^«2»U>X«r^tlt*B-C* 

fto 

[02 3] *«W*»ffiLfc«7'<f 

oaa««oB5e«*o-« 4:^i-o 

[02 4] *5&W«r«fflL^f''fX^oaW*A-Jl 

w«B«f*oB36«l*ottoB*r«+o 
[02 5] *10*WSfcR»*0B«©-fl*S+* 
140-cifto 

[02 6] «loaWStRW-*OB»W*©Bt«+ 
#140T*ftc 

1 0, 5 0, 5 1. 5 2 1 1 flHMMHJ* 1 

2 £91 13 t'ML 14, 4 0 v- 
K 15 ftftftgfbtttfB, 16 17 * 
lOEM. 18 *2<aE«W, 19 x*a-ffiIE 

2 0 A-Ka-K 2 1 ftf-fX*. 3 1 
»1<7)U>X, 32 *2C0U>X, 41, 141 X 
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4 2 4 3 6 0 ft 7 0 SSKWR, 7 1 ftKR 

tt*Wt«fttt«HB, 6 1 IslfES*. 6 2 



[HI] 



20. OL. 




[02] 



1 1 




10515 



11 1] 



-20.0 -I 5.0 -1 0.0 -5.0 0.0 5.0 10.0 1 5.0 20.0 



[B3] 



1 2»m/t-B ^J3^ta 




1 0 31S 



[SI 5] 



, 








) — 






ny 


rvmrM — 








2 




riyhynUi — 
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